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(54) INITIAL SYNCHRONIZATION METHOD IN ASYNCHRONOUS CELLULAR SYSTEM BETWEEN DS-CDMA 
BASE STATIONS AND RECEIVER 



(57)Abstract 

PROBLEM TO BE SOLVED: To attain high-speed cell search, high 
efficiency and miniaturization in the asynchronous cellular system 
between DS-CDMA base stations. 

SOLUTION: When making cell search, a matched filter 22 detects 
correlation between short codes of a control channel and detects a 
correlation peak position of maximum power as a long-code timing. A 
plurality of correlation devices 28-1 to 28-n, provided in parallel for 
RAKE synthesis specify scheduled long codes to the system in a 
detected long-code timing. After the synchronization of long code is 
established, the correlation devices 28-1 to 28-n are used to receive 
a multi-path signal and to discriminate data through the RAKE 
synthesis. When searching peripheral cells, the matched filter 22 is 
used to identify long codes of object peripheral cells. A signal from a 
base station correcting to the correlation devices 28-1 to 28-n is 
received and hand-over is safely realized. 
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iimm^mmi:.^^^ ^t.'&mLt.t^T> s - c 

^l/^^Wta^SR AK E-&figUT5^^^*U^« J: -5 \Z 

«fi)s*nTV5s ^ t*i#a2:-rsMi2^*s2 nai^a) 
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\,>it4izms(.(0Ds~cDUA^mm^mh2.)v^:^ 
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1 imzmmi) s - c D up^^m^m^v^:^ 

[0001] 

cssg<ojat-§ftji55m] ^mmt. ds-cdma 

(Direct Seauence - Ccxle Devision Hutiple Access) 
[0 00 2] 

^)mm^±mizmxTr^zLtirusti^jMmm (d 
s) m(D7.^i;h^Aim (ss) ^m^>ftn^6m^ 

Ttmt (CDMA) ^S:ffi^ifcCDMA-fe)V'^5^J 

tra^aswdJ^sfc*. flao>^7^8fiaD53c (fdm 

A. TDMA) fCjt'^T^iSSI^Iffl^AJ^trS. U 
[0 0 0 3] H8gi::l2:;U^vX5"AJ::*5ViTtt. ^ilitll 

O 2 iffie©'fe;i^-5^tig|tJ&*b #lrD S - CDM 

^hsmmz^i^^x^m-^mm^U'zf^j tt tm9^ 

[0 0 04] JlO.fca^DS-CDMA'fe/P^^XT^A 

tt. GPS fs.^.amni^T.'rJx&m x^xmmmm 

JUiJ— ^fa:D>^^n- }«(Oi'-f 3>4/I^K!*ffft5®^^• 
[0 0 0 5] jinfs^L., mmmms^-yTsy-Kx 
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[0 0 0 6] c:©<fc^;a:Sft6®iBa*ii«S'>;<5^A®KS 

sm. TD S - CD M A^6^lS^^"fe;i/^:)Ef^l3* 
CS-96. RCS96-1 2 (1 996-05)). 

[0 0 0 7] OT, i:®J^5nTVi^«[ffl8rafiBfei::t> 
•5 ic, «--fejM*itaa-?-n-etiS«iMB s i , b s 2 . - 

*D>^n— Hlong code #L long code #2, • • ■ , 
long code mt.^^^^)V^mrt^ti^<r>i^B- 
— l«shDrt code «0 ~short code m t.^m^^X2mz 

mih^>'>i!^)v^m^'^xmmi o ot^^ffj^ 

■5o ^Z.X. Hshort codeHOshort c 

J4? ode *M tt#-feJWr;feViT*5i-?*D, 

t)fteW5^r4^;Wctt>'3 — hn— l*short code m 

[0 0 0 8] Bi9«MViT. ±^Em&-^nx\,^^2Wim 
mmmwmz'::>^^Twmmm^. coBue::^^^ 
T (1) \mmmz^n^§mm^<m^\^x^K^. 

Ymi«x. ^mimmznm^^'^)l'^z»mmx^tl 

40 Tl/iSv'a — hn— Hshort code «0 

raSi-eo yffu- HfiefttS^f a id-r-s t k: 

«H&^K:S;&:Sn P long code»i tt^Ei^ a 

-hn— Hshort code«0 K:J;D 2SlCiKil:^EnTli 

t8i3— HCD^^rertBtl^So C®<fc5IC, BS. ~B 

so nmz^my^-^tixiismmz^^n^. 
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[0 0 0 9] mmzii^^T\t^\zm't2&!mym^'r! 

•fe;n^-9^«rff;fe5. 09® (2) \i^(Dmimi^^ 
H^>^'j*siK>rt code m iKofmwmt^. tmv 

©San?«SaS©*ai<0>^3— K^d- Pshort code JlO 
090 (2) fC^-r«fc^lC. #ffi!lffli5^-l'^;HC:fet:^ 

D>^3-f«S^lGng code #l~long codfe m<Df^^i>^^ 

JIIS5kn>yn-|<loog code #i43»!lU 

>yzi— Hlong code#i+i^3— h:3— Hshort codeKO 

|^fllini;^(:D>i/3— Hlong code#i+v'3— ha 
-Hshort code«) ©uyj^^mSr^U ^ftaSf^ 

T, «ltfftttHii»i|W®«j@AS*-t?P>^ri-Hlongc 

n-H long code #k$S^ft[lffll5^r^;K0D>4'3-t< 

[0 0 11] &Ji<0^^\Z. U>Cfa—]i<Di^'f^>if 
[0 0 12] 

[0 0 13] -5-^7?, 2t:5l?5tt, «feSIHI*HS!CDM 
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[0 0 14] 

\z. #-tjncEa*r0D>i/3-f<<t=siift^ 
v^Mzu^mviti/B- vu-Y-ue^^u^ntsm^^ 
m^m^^^i>s-cTtufimmmwm^)v=7:m.\z 

^^\z\i.. tm^v^Y-yow^m^xmsm. 
^xy^z^-:i\,-^x. m^smzm)^t\3iLWk<^^ 

ffirrs D > - p iLOMmMmaa^^^ z t tc i 

[0 0 15] *||^®DS-CDMAS«SSra* 
4#5£® '>3— h 3— HdifiJO ^T6tiTV>5-t;i^^:;^ 
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[0 0 16] mmmm<mm^mtts^iz^ 
[0 0 1 71 $6Ki*fc, D>yn-Hi^«3aLai«, w 

-5. 

[0 0 18] , tm7y^\^y-()V3^it. 

ig 1 <or±o 5/»tfi?iHiiS®ai:^7i:^5i^ 2 ©r-^-D m 

[0 0 19] 0>if3-I<CD:$''f 3>^^5(^<&Vy5^H 
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T€r-5„ SeiC, ffigeS^a^^BaiiftWXRAKEg 

[0020] 

[^©llJfifflJ^ a 1 *fl9!©D S - CDMA 

A'^;ktn-E^nB P S K (Binary PSK) ^StlXViS 
*itfefCQPSK (Quadrature PSK) ^*SmBP 

[0021] a 1 {c*si/iT> 1 1 
>■r:^, 1 2J*KS^t7>7^1 1 A^^AA^tlSX'^ 

s?i, 1 3«^«StSfiaji23&^e<z)Effffl««ai:^«:2 

(costoc t) ^S^S^'&f^gS^ 15(^g^^»l 

(Dmi3ii'S:fmt^mm^ 1 7i4MiE»iBsi swtB 
iji^mmmi^yh^i so^utj (s i nw. t) t 

fmmiA7J]^n^u-;^:^y'f)\^ (lpf) 

ite*m^*<A*$nSD-M;^7'fJl'^ (LPF) 

0, KLPFl 9cJ;OlI3iadc5i<D^— :^/^>l«m#RQ 

[0 0 2 2] 2 2K|^ffifiJtJ^ffl®-7y5^l«7-f;i^i5'tli[ 

LPF 1 Sa^Ul 9er)tllAdJA*SnTl/i5o 2 1« 
1IK»«F#4^T?*0> :iflDSSSm^^fi!68g2 1 
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TVi-5#Vy^l«7'f;W^^tUTtt, CCD (Charge C 
OKDled Devioef S AW (Surface Acoustic Wave ) y 
f JW^^HVifctXZ). *5Vi«, T^i^^JH CiaKKi 

[0 0 2 3] 2 0itm3Simmyy^)^y^)]^ 

2 2l3^^«fi»i£<D^«^|i!tm'^«2fi<{»P 

\iy-()V3f2 2it. w^^ii^^zm^ommm^'hr} 

[0 0 2 4] 2 3\tmsmm-^'y^\^y^)\^if2 2i!i^ 
2 4»jKsAff«aJ2 3(7)ai:^*ie.sM«®#/ix©e 

6 2 6 \tmSJ-^7.mm 2 4 45J:tmKn >i^r3~ 

[0 0 2 5] 2 7(^4gli§§$!fffll^»0. II^Bgimial^ 
2 6*^^>J!7Sn"5t(ifie/t>^^afffll2 4*SVif*t(rfiBa 
>^ri-HrJ'-r5>i^5ttetiaJ2 5i>^^<Dmij\z^-:3\,^ 
T> ffi||S2 8-l~2 8-nCD5-^<OBfTi£CD!R©«|| 

[0 0 2 6] D>^n-i«i^«Siim, ttri5^?I5IlS2 
6f::^(.irKr8BD>d^n-F<^<s>d^ttiaJ2 5*^6 

T> mSSS 28-l~28-n \Zii\^^X^'\z)UOa >if 
n-^lzMf^^mm^miiii-^z.yhtin^o ^tuz 
MBStBI|gS2 8-l~2 8-nliHtrfBn>;^3— 

[0 0 2 7] l^lri»:J^€.nj5:n(S®ffillS2 8- 1~ 
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g8S28-l~28-n k:i3ViT-ttl-?*Tjja£8fc5*ff a 
t)*!*. #^ei8S2 8-l~2 8-n<DfPJffl7a5|« 

dtlr^PViTii^jfi^S d t t^rS. 2 8-1- 

2 8 - n*^S^n-entfl*3*l'5 I ^fc»'*5j;?/Qfj^cZ) 

'Stt'&fC, «^JgtaCgP2 9-l~2 9-nKlBJiD2?tl 
-So ^fSMil^ 29-l~29-n fCtSt^T^/^;^ iZ 

tile. mssmsmsm2 oicA*«ns. 
[0 0 2 8] u>^:3-'pmmmiyh^y-i 

>yi;y^^m^^^mmiz\t, mmi^2 e 11 
iii>^xmi;t7.mm2 4(Dmi3i!mififsti. tm^^T. 

ilktm2 4Kl^l.iT®^ni@*-C«WiStl^^/l;^®ja 
3®l^tC|fei;T4ail8&2 8-l~28-n iz^if ^miK 

mzm\>^^ti^mm^im<mm7bim^^tix. #tf 

ia8S28-I~28-n (i-e*l^n*fJlBt-«/'«XCDSM 

[0 0 2 9] «tffB&fflllS§2 8-l~2 8-nd^60§ 
n7.\znf5rr^mi^<Dy^^iiRAKE'^^^Z^ 

mm3 0iziii.^xwm-^y^\^y^)v^2 2i)^^<D 
mi3\zS':^^^x^-^nitm^fmi^m\^^x'^^titi. 

[0 0 3 0] Bi>aSn>i^zi-l«ig^J)£#S!3 1 
fC*U>Tt4. m«*§M¥aJ2 9-1-2 O-nd^e.® 

^l^*{ais:i»9F^ffi!lffli^fl53 3k^ c:<t»SK 

immi9m3 3\z\tm£a>^::i-}^miB^ii^3 2 
ii^^(Dmtih><^f^nxm. ^ti^^u>ifn-m 

iimv, wzmi:'xmfas3m^±^2 i^^zf^ 
mm2 8-i'^2 8-n\f^<msm^^^x^^ 

^smiziiiirr^o 

[0 0 3 1] @2tt. w^gK&2 8-l~2 8-n® 

#tfi£®— ^«^t->'py^'iaT?*s. «(raa&ffiMS2 8 

- 1 ~ 2 8 - n «t4^'b JlCDia 2 f;i5^i18fig&#LT 

*5 J:atR a 0#»&Sll!P^Sfc*0X'r y ^ 3 4 i *3<t 
r/3 4a. iS^fiii^4 0:&J;IKDLL (Delay LodsedLo 
op ) MSO=&^VX\,^^o Z.Z:X. tiraax-f y5^3 4 
i *5±tX3 4 Q (i8([fatBB8S<6!HBHW2 7 ©ttl:*7K:.}; 0« 

[0 0 3 2] DLLaJ5 0H*5\/iT. 6 llSSftSttJ^ 

fiicST?feo, tmsmmmsi2 7iz^om&-^nm 

fflS^U M35S£SW9^«0aiffi3 3*^e.8«inSti«ffim 
T, ^S&t^msm5 1 i :fej;t;5 1 qlr^inStl'S. 
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^mB-co^s^l/29■y:mm (tc/2) ^vfrnm 

}me2iimm\zmmnj^m^i/2^-/:mm (t 
c/2) fsLif^mtE^^m^^v^r). z.<omm^ 

[0 0 3 3] ^(D^'^izi.x. mssmtfm^^e 

l> m^^G 2*J:tX6 336^3. ^tl^tu P-Codel' 
S^^TTc/2;fc•^t'ffi5ffl®ii^;tI-Code CEarly Cod 
e) , iEL/ViflHaeDP-Ccde (Punctual Code ) ^^ZfT 
c/2^!itfM0iinfcL-CQde (lAte Ccade ) ©3^0 

[0 0 3 4] aa68iaJ4 OfCiSliT, 4 1 i ^^Zf4 1 

^3 4 i ^J:Xf3 4 Q &frbTA*;SnSSM#R i 

m^xTRdtoy^m^fs^'^mm^ 4 2 i fei;t;4 2 
aiiea^4 1 i*Jcfcaf4 1 Q*^s-eti^*itia*$n 

4 2 i *j^tX4 2 qfcJ;0. «ftm#®iSatib5*fT;^cb 
[0 0 3 5] Sfc, 5 1 i iS^ZfS 1 Q\tmiTc/2 
i i3^ZPRQ^§m^^fmSS^ 5 2 i feiCfS 2 q« 

3- HOD 1 mmmdi-fms^^^sfwa&r). ^tn^m 

m^Bli. 5 1q, :Sy¥g&5 2 i*5*CF5 2qtC<fc?) 

4ii9M;9wmdn«. mm^sii^5 2 i, 5 2qA)^ 

(DffiMWAa. ^n-etl. ^SIgiSg«^%5 3 U 5 3 

DBWXMT, ft«Cg§5 4lC*ViTllI«C3n«, 
[00 36] M3STc/2:«L*ttfifcfS®iin 

mmmm^-oaiei.missmm^R i ^^cj^r qf* 
i^tggs 5 i is^xfs 5 Qiz^^^x^n^nm^-^tu 
^smfmAi^n^ti^m^s e i , 5 s Q\zis^^xzy 
3-h=i-\^o>imm^vf$^t£n^, z.n\z^K>. 

to 0 3 71 -^LT, il«aaB&5 9lrd55l^X, mfssiM 

^5 4<Dm:i3ti^^mssjiaM^5 8<omm^mtE 
tl. ^<DmMto-n7.y^)]^^Got::ftoxmsim 
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[0 0 3 8] z:til::J;0, IS8W>®#*iF<ixteJ; 
i!iim/ufc^\Z\mim5 90mi3it:f77.(DiS^\zf3i 

m^izu^o meii^izwiRi^r^t^izit. mm^5 
mij^umm^^Buzy^-my^vx. 
m^t£ti^immjii^oms^^-^^:^iznm 
■jm\zmsst^z.t.\z^yi. miifi9h.ts.^^^\z%^ 

P-oode*a^&m#fc:*fUTR»iUfc«J&l' h vy'^y^ 

W (H 2 >1>fC-;Sl^T^L/&D L LffidfliaiS 0 - 
S) ga^-5D>i/3-l«ia»5®«^K:tSg(#U;&: 

[0 0 3 9] z.(rii.^\z^2<im!k\z^^nmm^n 
u^tz}b\z\%. z.<jym^\z^^ h ^ s/^>if*ti8«&$n 

'i)V92 2\z^^ z.<msxwss!m&niirDX^^^. 

ts.^ Z.(rmik(mMz^\4^X\X. E-CodetL-Codet® 

7L\-m^^ 2 T c trs Ji t %x^^, z.<m^\z 
tt> t&ffiisa@!vy5^i*:7>fjk4^2 2tcj;si^a»ii*eig 
is®isaf* z.t(sz%iie\yidm.. tisty^± t c t-rs 

jj; [0 0 4 0] ::cDi^{s«figsnjtcDMA^fi«tr*s 

yu-^^-y^^xm4<r>9^^>'f'f-^—Y^^U 
\JXm^^, 03® (a) t3:lO«B-fe;Ht-5^*ff a t 

#®i»f^^£^'r7D-^A'-h, ^Bi (b) fi^aia-b;i' 

«:«#®-^J*5^UT*50, ^:®iajc:f*«ffli5^^^;Ko 
s^M^i^*^^$nTiri5. ^^\z. (2) HD 

[0041] mmj\^-^^ fiffl8-fe;Hh-?-AiMA& 
^n-St, 03 (a) \Zi&\')^7.^v':fS\ WzMti. 

^\z. ^mm^mm'i 3\imm^^E^2 \\zn\^ 

ft!lflp5^-V'^Jl'®>'3-h:3— Hshort code #0 
50 [0 0 4 2] -tlS^^. BI40 (1) IC^-TJ^^KI, « 
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O^T^nfci^a— h:3-t*stort code #0 

— Hloog codem+v'a— h3— Hshort codeWTSfcftt 

[0 0 4 3] fi»asi&«b?9^^ijm2 mmm 

code flO At^^n. WiBl!S^V'y5^I«7'f 2 

ic*3V^T, 1 u>^u- Mia->3 - h 3 

-l<short code m tMI3S^#^t«>fflMAit 

■5, Cl(Z)ffiMiH*t3iHB«*it1¥a52 3*^LTMHBD 

>^3-j<:$^'fs>i^i«j2 sKjMj^n-So ;^®s 
:^7tmaJ2 3G)ai*«. M;iLiaa4c!) (2) jc^-ra:^ 

short code m (DStf^mSiStlTif^^mmiZif-i^^m 

[0 0 4 4] ifeJcXT^u/yS 1 2\zm^ n®®4il58& 
2 8 - 1 ~ 2 8 -Ti\ZW^t.'^~7.n> H«#R i 

loogcode #l~long code m^tl^tlt.Oim^t.r>. 
□>i/n-H1*lH^S3 1 <DmiifmXt.is.^u>ifa 
- 1< long code #kA*|$;£$n*. IiniCJ:»5, eifl)!^®!! 

mmL'X\^^^-\Dvaymm<j^u>ifn-}^mwg cod 

[0 0 4 5] ^t>%. 04© (3) lCS^-rJ;^tC. 
tWf^ftiHHiaps 3«nia«DfflMSg2 8 - 1 2 8 - nlr 

a)>';^7^Ak:;feViT0gffl$nT</i-5a>;ya-j< (loi« 
axle #l~lOTg code #N) +short code «0 *-en-€n 

m2 7(c9ini$tu ^giSgAm2 7l^^g9l§2 

8 - 1 ~ 2 8 -nn^^'tm)'^nx\i^^mamim 

CDi'^lCUT. ffiM8l2 8-l~2 8-n«:ffltJT§^f 
*5. c:®D>i^Zi-KS4#5rr'5«ia€r^'rs<!:€riC 
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(i, aJIEDLLftOWfflSD-St^aWmfiStSnTV^ 

a. 

[0 046] Sffliig§2 8-l~2 8-nj6^^0)ffl|iffl 
A ( I ^iiQ^) tt-€-n^n«*lf1¥Sll2 9 - 1 ~ 

2 9-nt:7J!jsn. c:c:Tf-e<3DiKaiiA«msti. s 

A**nS. H4® (3) li. «*f«SEap2 9-l~2 

9 - n0ffi*<o— w*^uT*5?)> ^<Dm\z\tmM\n 
«F^iwfflai3 3icui*-r-5c Jinicj;?), mm^w^ 

«iia:*^T#5. H^L/fcMl3;fe<#iXJ3:, long code *ft 
[0 0 4 7] Z.<r)^^\Z\yX. n®«>3fiSIS*M^iTM 

i» mzu>ifn-Y-(m^^n'^^i:.m:'^^Tdit. 

l<0!>iftN*tffl||gg2 8 CDi@»:n<fc J) t>:^^«/i<h€rtC«> 

[0 0 4 8] ±MOJ:5Kltiraan®©ffli3S2 8 

-l~2 8-n«:ffifflf-5fc*frtT3i»:<^ 

'y5^l«7'f;u^'2 2t.^emuT:, c:<DD>>/n— Ho4^f 

cDssT^Dtiu ^-y>i!^)\M\zmmmim:no^ 
[0 0 4 9] i^mvm &ji\z^^. wmL)v&-9- 

*t)!»TU tm^T-yZfS 1 2IC:fe<^iT#5£Ufen>i^ 
n— Hla« code fflt«ffiViTaWt<OS^^ffiS*«ff<>ns 

ii&ib)<3F^«im{3 mmm^^^2 1 $:itrgB 

W5eUfcP>i^n-|«long code #k<!:jlft®fc«t:if!lt) 
^T"5nfc5^3— ha— Hshort code #j td^eftSlfe 
tfe^^Jlong code ^+short code #j ^Sr^TS J: 
^jcftipu 1^^"ry9^l<:7^;i.a^2 2iz^tiTSfi 

[0 0 5 0] ffitswirtt, ^mmmimm^mm^ 
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8-l~28-n tC^ViT$/lXOM#<WSaiSfftS:ff;ft 
[0 0 5 13 tJiE«55@fVy^H:7>f;|/i5'2 2*iem* 

[0 0 5 2] tm/^7.mm2 47!f^^(Dmtnimmm 
m^2 7tcx*$n, immmm2 ?«, ffigBS2 s 

-l~28-n©5 •6<Z)ttriatAa$nfc/^XCD|fttfi?fB 

t^tc. imm(imm&i^sz\tmmm2Q-\-' 

ccxle #k+short code #J S^^'TS.t^CfSlKSrr-So 

iitik:<ko. #fiia»2 8-i~2 8-n}i. -tn-en 

[0 0 5 3] #ffi|iSg2 8-l~2 8-nA^^-€-n-en 
tiitl^tl^ I fi85)-feJ;rA3d6^)<i!>Silli5^^'ttR AKE 

-^^acafBraBSBaoicAA^ti-sttfeK:. «*iM¥ 

fiP2 9-l~2 9-nlcSEbnSin«.o «AtH¥aJ2 9- 
1 ~ 2 9 - n »r*5i/>T'&/i;^irS#;trrsS^i«A*ti«|: 

msmmm2o\zx:f3tin^o m&mms^ 

28-l~28 - n*i6CD=&/1y^lcMF6rr-5a^fc»:»® 

[0 0 5 4] u.^. ±i2tr*5tix«, mmmm2 s 

- 1 ~ 2 8 - n ^feliti-C^gl^HiSJSAi h ^ -r 5/ 
^-f ;i'i5' 2 2 t)S&iBffiiiS2 8 - 1 ~2 8 -n ttt>l: 
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^®«g»:*i^$tU «lrlEffiPIS2 8-l~2 8-n 
e ©ft&®/XX W A i t t>C R AK E ^fiK$ 

[0 0 5 5] a^iKflSJci&si^ajei 
1 0 ^imsst^mm^Mzs&im^^\z\%. mm 

^F-tf^Ct (/N>H:f-/'0 *i'i«l<i:a:S. ZL<OtcM)\z. 

-5. ;i<Ciffla'tJ^5^f::oViT> 03© (b> ^^flai/T 

(0 0 5 6] *f . 7.7-v:fS 2 1 Idfel^T. MIBja^ 
y 9^ F 7 -f 2 2 bX, S-lr;i4^afw«!lSI 
^y^JWtUTfiM^tlTli-SshDrt code SO Sr^t^ 

*tf«a52 3Ai^, 04 CD (2) JC^rS^ft&^^e® 

[0 0 5 7] 5>cJ:i. X5rty:/S 2 2tC*5(/iX. WfB> S 

i£<5 J:-5 JC. 28-l~28-n 
(D7.y-y':fS2 2<D^tSmi.. T2/5^l<7'f;p^2 2S:ffl 

»fPJ3eW3 2{r45Vi"aftmU A>H:l-^n5feG)D>^/ 
*lQng code tetf S. JS:*5, ClOiSMfi, ^(31^ 

[0 0 5 8] ±j*C^5ViTtt, ^Vy^H^-f 

tinags&cofflMS 28-1-28-11 ^mwzm^' 
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[0 0 5 91 d^ic, m&\^rzm^^mm^n7.<mAi 
mmm(omms^<mn^oh'Pts,\>m^\zit. mm. 
fko^mfmo'^-boymmvxi^^^tjviKDmmizm^^ 
^ivzii^w^mm^mm-bji^i—^izms-t^ z. tdt 

[0 0 6 01 z.<D^^)z\yT/\>}^^—/^^<r>mmii^ 

A'ry:fs2 2[z:h\^^TM&^nft^, ^\^ts.\^^nim 

^(Dfm\Z^K). S?§HXxy::^S2 2T/S>H:t-/\' 

mimzMvxm^^m-$tLx^^^mimiim-(om^ 
mmxmr^o msmt. 7.^y :/s 2 3 {cisu^T. 

7'f;w^'2 2*«gfflLTgMrso T**?^. taia«» 

•tJUcDn>4^3— Hlmg code ttnt^M^5^-v^;PCD 
S^3— ha-Kshort code #j «:^$-B:T, 

U;5^ft6^^ 6©ft#*MSeffil8g 28-l~28-n 

mi>^<^<Dmn^tm^y^Yy ^ 2 2 ^M^/^TSft 

LTl^So iICDVy5^l<7-f;i/iS'2 26DHi:* 

*>> StfBRAKE^fiJc^J:a«SI«a53 0l::AASnTU> 
Sit®, J10RAKE-&fiBteJ;t;^ra8fiI53 OfCiJViT, 
lft3ffl^C!>ffii8SS2 8-l~2 8-n;5^^©a*i:. «f 
§B-7y5^H7'f;i'4'2 2*^^®m:^7<!:*R AKE-&fi!fr 

a^n/^:^«Wii5 2 4 c:® A> l<:t— /^-feJI/OS 

[0 0 6 11 ifelc. ;^7^ty:/S2 4t;:iii!K tlll&|g»gS 
2 8-1 — 28 -n\ZJ\> Y^:^—n9c0milif-^r^)V\Z 
*fJ$rr«fififiS^^#long code ftn+short code #j 
hU t&ffiS::*:n;'«xt&tHIBJ2 4l::^0*fttB*ti^tx 

5"yysi4<*:i^«(c. mt<m^^^nts.'^, z<d 

[0 0 6 2] ^^coj^^tz, /\> H:^— Aifeoa 
>i/n-|«OD«p^Sr, |fflg:C!>ffilSS2 8-l~2 8-n 

^Mt/iTfr-SS^, •7yg^l«7'f;i'iS'2 2t 
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[0 0 6 31 (^o^ojm ^(d. mtmijai^p^ 
<-Sitirc;^^'m<miDmk0mmiz'Di.^Twmr^o c: 

::<omiz^t^y^\^y^)V-s^itimias^-^y^\^y 
>''f;^^cD•5^©l■:p&^'rt>a>■e*■5o Bl*ffii 

i6ic-r-5fc«>K, m\z^^^-zit. mm^^^i*^&^ 

{0 0 6 41 B!5K^«/iT, 7 1-1~7 l-6{i^i-r 

nt>^m^R i *>s:«R<i*i»->y;i'xi^~;n*f -stf- 
>:/j!/ji^-;u HiHiiS> 73-1-73-6 i^^^yy)u 

xJx-;l't«I5I8S7 1-1-7 l-6©Hl*tJSfltt^t* 
i^SH^m. 7 6*^^8 ltt=&liySC«7 3-1-7 

3-6®aj*^i«5'r*ii;«tiHB&-e*-&. 7 2tt 
^i^>y;u>^-;w H[5iK7 1-1-71-6 \z^\ff^ 

SCg573-l~73-6 lC»«EESrX*-r-&fc«e>©li 

[0 0 6 51 033^"r-5J:5K:, ^•*)->zf)\^Ti^—)V\^^ 

7 1 - 1—7 1 -6{a. fmm7 2it^^(Dmfimmzj;: 

<):t^K<E»ifi8SAinptA^^!|«fiK$nTliS. Xfc, «F 
IB&Hflm? 6-8 1 J*^®A:<;jSB'ir^R$nfc+ 
■V'A$^iS'>X tjR*gti4BI|Ainp t*^e»«rit$nTV> 

?i'*)->:f)\^^-)u\^m^^zmsmiz^^^x. A^fio 

[0 0 6 61 06 <0 (a) izmSiJS^W^AmpOM 
:i®0K:*5UT. 8 2l3«iSVdd<!:iii|iS 
Am D t.0>mzmm\zm^tlt^7.-i y^X$> K>. Z<D 
X-f y^^iMi&l'^WSfmm 2 0 tCJ: oftip^ns t) 

O/t-iS'lHBSt^ibO. c:OS«Kii«8SAmpfiCMO 
S-f ^y'T— i'WffiAdVW U-^W^^P— U^^l/fe-SI/^ 
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[0 0 6 71 ilCT. C:cDS^!Blii|S8IKl^-\'A'>jS'>;^ 
lC-3ViT07S#JHUT^?g-r-5. 07tr*SliT. Am 

■en-?m^A>'4'>:^cij;t/c2 sr^uTMES3te 

<?)«EEi8i|i^^af;i:k$Vifc«e)CO®fBli«iS&Ainp 
CI (VI -Vb ) +C2 (V2 

(1) . 

^fct-SSEEte^ftA. V(l) =V1 -Vb» V 

Vout=-{(Cl/Cf) V(l) 

rAi^^'^^^cftottT&sfimj: (ci/cf) 

CO 0 6 91 WfB■^^>:/;^3^:-;^HlHllS7 1-1-7 1 

- 6 K:*5(,iTa. fflseufcia 7 {c^(/iTA*iam&*-t3 

fc*ttCD<&&{-ffiaU A*4^-\'.'t'>iS^>XCl<D|ti:7 
- HAy ^^•\'/1i^^>>^ C f CDMi:*<^b< $tlT 
ti^fcfe, -e®ai*«EBi^ (2) -V(l) 

;u3t^— JUNIUS? 1-1—7 i-6d^6ai*sns. 
[0 0 7 01 imsmm? 2«, #-y->:/jpjjN-jpHiHi 
K7 1-1-71-6 izMi^mm&mn^miavx. 
^•y->:r;i/jjN-;p hebs? i-i~7i-6 traaitsn 

K71-1 — 71-6 CDX-f y 5^S:IK>JtS!cUTAA« 

*-;n«iiD»7 1-1—7 i-6iaaifiafe«F^3R5«Ja)i 

[0 07 11 «&IBSlJ->:/JU>l^-Jl' }«|5IB&7 1-1-7 

1 -6*^e>®tti:^*i-en-6n7J!jsnsf^«j7 3-1 

- 7 3 - 6 1^— <z>«ji!&SrWt-s 2 IB® 

Bi6« (b) \zz.<D^)Vj-'A^^-*msmiyi<Dim.^ 

TfCt, rWBIfC^feliT, 9 5«CMOS-f>A-^'. 9 
6 43J:t^9 7ttCMOS N7>X5y5^3>y-hT* 

<5. s\\i!mmny<mir^^^^ mm\z.\t. 
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fl[)7J!7fi!I©B;Sl^c:*s^■}■5«BB4^t{^^cD^it3&:t). 
^^rJV^^yXCX. C2. Cf*J;t;CMOS<> 

^T$>r). {^^-rriGmmA^fi^y^-f-^ >i^^^z 

[0 0 6 8] bfedJ^T. l5J«Wfi8H*</iT> 

•>^' \zwm^tix{,^^mim o t?** a 
y/; B}SjS:^tVT^r^t^cy^^niy^>x\z^tE 

-Vb ) +C f (Vout -Vb ) =0 • • • 

(2) =V2 -Vb, V'out=Vout -Vbt-r^t. M 

IB (1) s:<fco;^:® (2) ^$Jj|<c:t*n?#©, 

+( C2/Cf) V(2)} • • • (2) . 

»SU7 3- I {CSilgrr-se-/ H<D7^^';iiA:^$ns. 
Inl *J;mn2 »imi*5<ka^2©X*«iR'. Ou 

>y- h 9 6 9 7 ;5t^iatS:0 , :m 1 

®X*SS&?Inl *^CCDA*ft#*«ia*«im)at jrUi:*?^ 

n-s. — :»s s ij5t roj (d-1/"^;p) ©t^icia:, 
h 9>x 5 y '> 3 >y- h 9 6 *j*i8iji, 9 7 nmmii 

JS? t \ztiii]-^tL^z:iit.f3.!S>c 

[0 0 7 2] Mj!6bfcJ:^fC«ll^7 3-l~7 3- 

6 frtt, iMi^ft'DV^'/ui^im^uuxijnAux i 

tMUX2®2O|»te.nT^0v miOVJl/g^t/U'i^ 
••JIhB&MUX 1 <DmMtm^f^7 3 - 1 (DHtiii3. ^ 
2 <D-^)\^:fl^i^-*)^uux 2 ©ai:^j(as^?aJ7 3 - 
iOLtH^t^nxt.i'&o ^l«)-7;W=-:/Ui^lJ-IaB&M 

UXl®^lCDA^7i»?Inl iz^iMft^r^D^yyji^- 
;H«N8S7 l-iAi^©a:^7«EVi, ^2©A:W8B' 
In2 iZitmS^mS%^^7 4*^6A*$tiSfi«P 

iJ-IilKMUX2®=&A*<JB^Inl *iC«n2 frtt, StlB 
m 1 CDTJl/^^r/U'i^tMilBSMUX 1 tJiaswiaf^oA::^ 
«EB&^BllllI*tlTti'5o •T^t>. ^lOA^JSa^'Inl 
lCti»«EVr*t. S20A^7^In2 
>::Okx|N— JH«tHlK7 1 - i (DtiiiMEEV i H^Wta^tl 

[0 0 7 3] v^^-dx. mmf'izmiitin^mm 

^<D^}!^^\iyhS i ri J 0!)^:^f4, MUX 

1 *i^«-e®tH*HK:jifisrrsiJ->:/>mx-jn«iiii»7 

ii? 1 - i «^60A*«Ee*taAL/. MUX 2tt-E-(Da*L 
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yf)vtt-}vy^mki 1 - i *^^®A*«ES:tii*-r« 

[0 0 7 4] 06(0 (c) K:^pSEE^^IilS§ (Vref 
) 1 A(JyimL^7hto il®0Kl*3tiT. 9 2, 9 3^ 
J;af9 4ttt(raaH6 (a) tc^l/;fcS®i@gAmpC 

a^T!**. 8 2l3«igVddfcWIBS.CMOS-f 

>y'?-^^ 9 2^9 4;&J;aq^R 1 i05[ffltrjf 

S-f »\-^ 9 2 ~ 9 4 ©ISMt^ta^^fr^ OB^IMCOS 
ffiVr=«R«EVdd/2=Vbt3En-C«#i5o Ufc 

*ioT. atraai^isfli? 3-1-7 3-6®Hai:<!j^m 

aa (2) ^JriStt-SAA^EEV (i) «Ot^-So 

[00751 MfBa^¥aP7 3-l~7 3-3{C^JtSM 
UXl*^e,®a* (Hffi:*!?) t3d)I^7 6 KA*sn 
5o Jl^7 6fC^ViT, «a^¥SP7 3-l~7 3-3 

C2v c 3 :fe<fctxc 4 ^-r— H/'^.yi^^-v 
/l2^^>;^Cf (01/3C!):*c#S^:$tiTV»Sfci&, W 
iELfc (2) iej;?), '^^faJ7 3- 1~7 3-3*^6 
0)ffl*«£ECDf[IO 1/3 Q5:*:€rS*^-5«ffi*tffi*$ 

;kJ'®AA«ERi (Rq) 
[0 0 7 6] i^tz.. ilflSS7 8f3J3J^M157 3-4~7 
3-6<OHai:^7;5tA:*$nT*50. «tria®«&tl^»lc 

;iCD«Ec:)Sf4ttR i (Rq) t(^--®t>®t^ 
^. C<9j«m7 6^ttm7 8(Dtti:^(±|]t«[Sg8 0tw 
A^StlS. c:©Di«cg8 0{r;fett-5A*4^-V/'«i'^'> 
XC 5*5J;tXC 6 <Jm(t.t.^\Z.y-i — ^ni;^^»^ni/ 
^>XCf<Z>M®l/2t$nT*50. gEbrt¥888 0*^ 
^«l9iai««tgS 7 6 1/2 0;^€rS®«EtM 

seiidSg 7 8 ©U}:<7<D 1/2 (jyx^^ <rmsE<iM<iy^ 

dtffl*;sns, r<D«EE«Ri (Rq) tmm&^m 

[0 0 7 7] —3^, t<riai^¥aJ7 3-l~7 3-3J3*5 
ltSMUX2<Dai:^ (L !«:<!;) tSUlffitS? 7lCAAff 

•r§«BE*Ja*t^tlS. ttrftay^fflj? 3-4-7 

3-6©Lia*{iifle§E8S7 9lCA*^fn, ^tli^<m<J> 
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:*:^3€:WU R i (Rq) fc|Rl-©aH4*^S«BE 
[0 0 7 8] MIEbdSCggS 0. 7 7*±at7 9CDtt}:<jli 

lifflcgss 1 \Mi^ti^. cicDidms 1 IC^BttS^ 

St^KSnT*50. ttia2fll«l&7 7*3<J;CX7 
9 *i 5) ©A*K:*rf6t*SA:^7+-v/"« v'^ >:;^ c 8 *icx 

C9©:A:^$«Cf/2t$tlT</iSfc86, Kft«C8l8 
©W:^J«E0 1 / 2 ©SEE tfUBtt^ 7 9 ®tii*«m 

© 1 /2 ©affit©fti©«ffit©iitcM;trl-*«EE*«aj 

isits rij d*Wili&snS'9->:/^i'jJ^-JH*iH»S7 1 - 
1 ~ 7 1 - 6 <Dmij<omt. mm^mm\z:^if^ 
roj *iw»&^nsffi*©fn4t©ii©«£E. f^Tfefis 

[0 0 7 9] t(riS6l^8 0ir*5(,iT7J;«E© 

!Si©i/2©«EBotai*$n-Sck^jcu stiaidiiEgs 

1 ir^l/iTJ)imS7 7«5J;C;7 9d^^©ffi:^7«ffi® 1/ 
2©SEE;&*i)I^$n-5<fc'5K:LTli§®(*> a^cmffA* 

[0 0 8 0] zi<D^^\zoxi)[m&B la^iDmimm 

nfc#^©v'3'h«!®sff5'isi*%<;*sfc«>. -e-n 
k: J;'5i^©^±s-B&jfc-r« c <fcj&n?^«. £i©«fc ^ fc: 
UT. iaft«F#3S^J©'>:7Hife)il*ff5::tK:iD, W 

[0 0 8 11 C:©Vy5=-H7-f;P^'tC<fcnf*. tJiB::i:x 

©«^(cit'^T:*rfgi3««rr«iitdn?#, 

[0 0 8 2] ±i!eUfclU6©JBiifC*5«/iTfaQP 

nci5S6ns;itfa^<. BPSK;S:iffte©3Bgii:^& 

[0 0 8 3] 

&MViTa>i^3— H©^-f5>i^tfttHU. 
>r5>^D>i^zi-l<©!|#3S*ff/S:tjT(/i*©T, iSi 
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[0 0 8 41 setcsrc, nmm^t:mims»-f'cR 
*t7f€fs. *aaiHr;nJ— 9H^. a>h^- 

[031 *^<D:)5teK:J;S1rJHt-5^IMP&|}i?gf 
[04] :^m<o:mK:^^±)]/^^^^imt 

[061 05®Vy5^J<:7'f>>l'5'lC;f5ttS^®*teE 
[071 05©Vy5^|<:7-f;i/3'lC^W5ilfflCgfPcr)» 

[09] «&4»DDS-CDMAig^[H#^[ilSi:;l'7 

[##0i{i?5] 

1 1 ^7>'ri- 
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1 2 ift^^^ 

1 3 5)iBlil% 

14. 107 

15. 108 imi^yh^ 

16. 17. 41i. 4lQ. 51i. 51 q. 55 
i. 55a 

18. 19. 6 0 D-ATL^-f ^U^J^ 

2 0 

21. 61. 75 mmmas^ 

23. 29-l~29-n «^Jtf^ 

2 4 y'^xiftmSJ 

2 5 D>;^rr-l<^^'r5>i/!»fflap 
26 I^^Uffig 

2 7 «g9^$[ff^ 

28- l~28-n 

29- l~29-n «^g«¥aiJ 

3 0 'fiMH.'e.^mi^XPmM 
ai-l-Sl-n U>9U—^WS9S^^ 

33 mm^mm 

3 4 i, 3 4 q, 8 2 

40 T^sm^ 

42i. 42 q. 52i. 52 q. 561. 56q 

JT DIT 

5 0 

5 0-S DLLft!ll?ap 

53i. 53a. 57i. 57a ^SmilSl^^ 
54, 58. 59. 62. 6 3. 64. 76~81 Jm 

6 2. 63 l/'2TC3®m» 

7 1-l~7 1-n 1J->y;i^Jl^-;i'HlH]iS 

72 mm 

73-l~73-6 

7 4 ^ms^^sss 

9 2~9 5 CUOS^>n—^ 

9 6. 9 7 Yy>7s%yi^B>^—Y 

100 mm 



(14) 



10-126380 



mi] 





(15) 



10-1 26380 



m2] 




(16) 



4#il¥1 0-126 380 



[03] 










-> 










h 










« e 




in 


CO 

\ m 

n W 

^ G 




^ [< 


(0 


■ '\ 












_> 


u 




c 


V lb 










In 
S5 a 


* ah 




n W 


■ ^ 


G 














(17) 
[04] 




« 



0-126 3 80 



(18) 



mHi^l 0-1 26 3 80 




S 




[ISIS] 




(20) 



^^ggspi 0-1 26 38 0 



[09] 



tilt 



.Jli... 



aw. 



B o 



39 



(21) 



m^W-l 0-1 26 380 

40 



(72)51^ m 

m!SiP1H:BB#K:lfciR3-5-18 «ajtr;U 



This Page is Inserted by IFW Indexing and Scanning 
Operations and is not part of the Official Record 



Defective images within this document are accurate representations of the original 
documents submitted by the applicant. 

Defects in the images include but are not limited to the items checked: 

□ BLACK BORDERS 

□ IMAGE CUT OFF AT TOP, BOTTOM OR SffiES 

□ FADED TEXT OR DRAWING 



LtBLURRED OR ILLEGIBLE TEXT OR DRAWING 

□ SKEWED/SLANTED IMAGES 

□ COLOR OR BLACK AND WHITE PHOTOGRAPHS 

□ GRAY SCALE DOCUMENTS 

□ LINES OR MARKS ON ORIGINAL DOCUMENT 

□ REFERENCE(S) OR EXHIBIT(S) SUBMITTED ARE POOR QUALITY 

□ OTHER: 

IMAGES ARE BEST AVAILABLE COPY. 
As rescanning these documents will not correct the image 
problems checked, please do not report these problems to 
the IFW Image Problem Mailbox. 



BEST AVAILABLE IMAGES 




